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Description [OtmcaHHc H3o6pcrcnn5il: 



H3o6pCTCime OTHOCHTCH K CTpOMTe/IbCTDy. D MaCTIIOCTH K DOmMTe MeTSLTLTia Tpy6 OT B03flefiCTBHn 

arpeccKBHbix cpen,, a hmchho k ycTpoftcTBaM n/in HaHeeeuiiH noKpbiTHi* Ha BHyrpeHHioio riobepxHocTb 
npo^amiHO-ro(}>pirpoBainii.tx rpy6, HcirojnoyeMbix b nc(J)Tcra30BOH rrpOMbnnn ein ioctw rrpn peMonre oocanribix 

K0J1OHH. 

H3BCCTua ycraHOHKa, c nowombio kotodom uhlj um^pMMecKni: Tpy6bi ro^pupyioT. 3aTCM no^eepraior 

HUpMcUIH3ai0Dl T0K3MM BblCOKOtt WaCTOTb) (TDM), II CM2L3Ky Tpy6 OCyn^CCTBTLHlOT A° M nOCJie PO<}>piTpOBaHMH 

h, ecmi /jo ro$pHpoBaHHH CMa3Ky Kpyrnbix Tpyf) ocynjecTHnnioT lOBecTHbiMM npweMaxfli: caMornaJTKBOM 
cMa3fnmoro Marepnana, nneBMaTjpjecKmf pacTTbineimcM vtnw noKpbiBnbiMii npo6KaMH, to nocne 
PO(fpwpooaHMH cMaoKy xpy6 ocymecTBJiHioT c noMocqbio namm, cwoneimoH d cMa3Ke w npoTHi ifflaeuoH na 

TpOCC. 

Kpowe Toro, croperaiiyK) CMaany. HaHeceHHyio nepcA rxxJjpMpOBaHHeM h OKanMHy MeTajina nocne TDM. raKJKe 
cne/orcT ynajiHTb c BHyTpeHHCH nooepxHOCTH Tpy6w nepej; btophmhoh CMa3K0M. 

M3BecTHa T8K»e ycTaHOBxa n/iH HaHeceinw >km^khx noftpbiBHbix MarepwanoB Ha BHyTpeHHioio noBepxHOcrb 
Tpy6 c noMombJO nepeMeii^aion^nxcH ajiacrmocbtx rrpo6oK c MexaHMMecKHM npHBO#OM. Chm coctoht m3 flByx 
snacTHHHbix npo6oK, onjia H3 Koropbix no/jBMrana. B npocTpaHCTBo Mem/jy npooKavoi 3arcnBaioT pac*ieTHoe 
Kcun^iecTBO noKpbiBHoro MaTepnana h crcarbiM sos^yxoM. no/jaBaeMWM noj\ io6biTOMHbiM flaBneHneM 0.2 - 
0,3 Mlla. nepeMemajOT npo6iui no TpyfonpOBOAy. npo6iuf coojjaiOT HCo6xojniMyio KoirraKTHyio 
repMeTsnmocTb, a hx napyjKHbrii njraMerp Bbi6npaioT b 3aBHCKM0CTH or RaBJieimn cmaroro B03flyxa, 

BH3K0CTH nOKpblBHOIX) MaTepHana M B03M0JKHOCTH OCTaBJieHMH nOCJieAHePO B BHAe TOHKOrO ffiMPROPO CJ10H 

Ha BHyrpeHHeiS nosepxHOCTH xpySonpoBojja. 

O/niaKo TaKHe npo6KM mjih MauseTbi Henb3« wcnojibsoBarb b pexJjpwpoBaHHOM Tpy6e, Tax KaK hct KOHTaKTa 
MaiimeTN co bccm nepHMerpoM rpy6bi. KoHraKT mshkct m npo/jon bHo-ro^pupoBaHHOM Tpy6bi 6yper rojibKo 
no enaAWHaM ro$p, a Ha Bbicrynax rofyp neinn/ ero orcyrcTBan c ManxeraMH 6y^yT CKaiuiMBaTbCH oTxojjbi 
o6ropeBinero Merajina n npen>nryin;en cMa3KM. noBropnaH cwaiK a nocne o6pa6oTKM TBM raKJue 6yner 
3aTexaTb Ha 3th HenpuJKMMaeMbie Manmerou yuacTKM. 

3aAaneA H3o6peTeHHH hbjihctch noBbimeHne KaqecTBa cMa3KH c o/nioBpeMeHHOH otoctkoh BHyrpeimeH 
noBepXHOCTH rrpoAon bHO-ro^pupo BaHHOH Tpy6bi 3a cueT o6ecnetjenH5i KOHTaKTHoro npuneraHnH MaHxeT no 
nepHMerpy BHyrpeHHeM noBepXHOCTH o6pa6a BaeMoii Tpy6bi. 

riocTaBneHHaH i;cjib ^ocTMraercH tcm. hto MamseTbi HMewT npo^nnnpoBaHHyio c ma^HHaMM h BbicrynaMM 
noaepxHOCTb, Hj^eHTWMHyio ceueHMio koh TaKTupyiomeii Tpy6bi, Ha Bbicrynax MaH»e/i hi vma6>hchi>\ pe6paMn 
mecTKocTH. npH 3tom KecTKOCTb MaiDKCT Ha 3 tux yqacTKax paBHa turn 6onbine fflecTKocni Marraer na 
ytiacTKax hx onaniiH. 

K OHTaKTH aR noBepxHocTb noflBumHbix w Heno^BiuKHbix MaHmeT M^CHTO^Ha BHyTpeimcMy npo4>nruo 
o6pa6aTbiBaeMod Tpy6bi no ee nepuMerpy. TaK Kax npo^wnb Tpy6bi kmcct cnojKnyio 4>opMy. cocTonmyio H3 
conpniseHHbix yuacrKoe BbicrynoB w Bna^HH, to jyw topo, irro6bi Manxerbi He TepHjiw ycTowvn fjocth npw 
npoABHmeHMH b Tpy6e t Ha MaHxeTax no Hbicrynaia BbmonHeHbi pe6pa xecTKocTH, Koropbie o6ecneunBaioT 
paBHOMepHoe npimsaTHe MaHJKer k Tpy6e m HaHeceraie CMaaKM paBHOMCpHbivt chocm. 

JKecTKOCTb MajuseT pa3jnroia na BnaflHHax h BbccTynax, TaK KaK ciuia TpenuR c Tpyoow Ha Bbicrynax 
6ojibnie, tieM Ha ena^ioiax. PIpw paBHort jKecTKOCTM A e 4 )0 P Ma| X ym Ha Bbicrynax m ameer 6yj\erc 6oJibme, hto 
Moaer npKBecTH k 3aTCKaHMK) pe3WHfc»i k 6o/iee 6wcTpoMy ee M3Hocy. Mcnaniieime pe6ep jkcctkocth Ha 
Bbicrynax MaHJKer ynpo^mner hx. npwueM crenenb aecTKOcrw 3aBMCMT ot Map km pe3HHbi, ee 
anacTHMHOCTH, TominOTbi Man>KeTbi m pa3MepoB nponojibHo-ro<J)pwpoBaHHOM Tpy6bi. 

Ha 4>nr.l H3o6pa>KeH o6mnw bh« ycrpowcTBa; Ha 4>wr.2 noKaaaiia b nonepeuiioM ceueHMM ManmeTa c 
npo4>HJinpoBaiiHOH KOHTaKTHOH noBepxHocTbio . noMerneHHan HHyrpb npoAtt/ibHo-ix^pHpoBaHHow xpy6w, 
pa3pe3 A- A Ha <J>wr\]. 

YCTpOHCTBO COCTOMT H3 Iia6opa HenOABHTKHblX MaiUKeT 1 M HOABlURHOli MaHifieTbl 2 C pe6paMM meCTKOCTM 3. 

pacnojioxeHHbix na nrroKe ,4 h cMa3KM 5, Koropan 3anojTHf?er npocrpaHCTBo Mtxjjy Maro«eraMn 1 w 2. a 
TaiuRe concpjRMT KpbiuiKy 6. K(rix>pa>i cocrowr M3 ocHooaHWH 7 m 8 h 3ar/iyinRH 9 co mTyuepoM 10, 
aaKpconcHHOM na kohuc npoMonbHo-ro4j>pHpoBaHHOH rpyCbi II, wweiomeM BnanitHbi 12 w BbicTynw 13. 

ycrponcTBo paGoTaer cneAyioin>iM o6pa30M. 

Heno^BiuiiHbie MaHmeTw 1 jkcctko KpennrcH Ha liitokc 4 n bboa«tch c ropua d npoAanbHO-po^pupoBaityio 
Tpy6y 11, a Maiuftera 2 nacajRHBatrrcn na uitok 4 c bo3Mo>khoctbio nepcMetueHMfl no iii-rony npocrpaHCTBo 
Me«^y 3TMMM MaHmeiaMH sanonHHCTCH CMa30WbiM cocranoM 5. Co6paHHbie Ha urroKe MaHJRCTbi 
npoABwraKJT BHyrpb rpy6bi, 3areM c ropua rpy6bi 11 onesaioT u KpcriHT ociiooaiDvi 7h8h 3annyinKy 9 co 



nnynepOM 10 paa-beMnort Kphnnror 6. riocne MOHTaxca ycxpotfcTBa Ha rpy6e II *?epe3 urryuep 10 noflaercH 
AaencHMe oooflyxa, no^ ^cuctdmcm KOTOporo nponcxoffHT npoflBmaeHMe BHyrpu Tpy6bi Manser 1 h 2 co 
oitokom 4 h CM33KOM 5 ue&py hhmm. flpn 3Tom Hafop HenoflBHiKHbix MtQLKeT 1 CHMMacT c BHyrpeHHeH 
nooepxiioCTM npo^aiibaio-rxx^pHpoBannoM Tpy6bi U crapyio oua3Ky. OKanuny. a noj^HM jk Hasi uaHweTa 2 no;; 
AeftCTtmcM nauuewiH uo^^yxa CK0Jib3MT no urrony. CMa3na 5 BbmaanwBacrcH d 3aoop MCJW MaHJKCTon n 
npcxj)MJieM BHyrpcHneM nooepxnocTM Tpy6bi II h HaHocirrcH na 3Ty noBepxnocTb. 

npn Bbixo/ie M3 Tpy6w 11 na6opa MamKer 1 h 2 iTpow3eoflwrcfl oTK/noweiaie no/jaw oos^yxa Mepe3 nrryuep 10 
h ^euoiiTaiK pa3teMiiofl Kpbjmxii 6. 

TaK KaK MaHTKeTbi 1 w 2 kmciot $opMy npo$vmn HapyrcHOH KOHTaKTHoft noDepxnocTH, HflenTiniiiyio 4>opMe 
BnyrpcHHeft noBepxHOCTH npo^ojibHO-ro^piipoBaHHOil Tpyobi 11, to HHyrpcHKRH noeepxHocrb -Tpytfbi 
paBHOMepHo oHMiuaercfl HenoABHaHbMi Man»eraMH 1. to ecTb nepca HancccancM cmookm uodoh crapan 
CMaaKa y^an^e-rc*. a b 3a30p mok^Y MaH»eTofi 2 h BHyrpeHHeft noeepxHocTbio Tpy6w 11 BbiflaRnMBaerctt 
CMa3Ka. KOTopaH paBHOMepHo HaHocwTCH no BHyrpeHHew noBepxHOcm no bccm jymHc Tpy6w. B kotk^om 
ranopaoMepe oCcs^uax Tpy6 ;yiH oTjjejibnoft xornnmibi npWMeHHercfi ruiacrbipb, pjtvma. nepMMerpa 
HapyxHofi noeepxHocTM KOToporo HecKOJibKo Sonbuie jymHbi BHyrpcioicw nooepxHOCTH ofcajnioH Tpy6w b 
iniTcpBane peMOHra. A Tax KaK n/nma nepHMeTpa Rim k amnion TonrnHnw ctchkh cboh, to h BHyrpeiiHitft 
npo4>H7ib ruiacTbipn p/in k assort Tonrnmibi ctchkh o6cajjHOH Tpy6w paomreen h cooTBercTBeinio 
ueo6xonriMO cboc yerpoMCTBO. 

3aBMCHMocTb pa3MepoB xiaHTKCTbi ot TMnopa3MepoB ro4>pwpOBaHHboc Tpy6 coe^ena b Taojuu^y. 

flpejyiaraeMoe ycrpoMCTBO mojkct 6biTb Mcnojib30BaHo npn sraroroaneHiui ruiacTbipcM, npHMCHHeMbix /yin 
BoccxaHoaneHMH rcpMeTOHHocxia o6ca«Hbix kojiohh «naMCTpoM 140, 146, 168 mm h flpyrax pa3Mepoo. 

Cjie^yer wMerb BHUfsy. mto b 3aBMCMMocTM ot TBep^ocTM peomibi pnaMtTp noABMJKHOH ManmcTU aqjijkch 
6biTb paHHbiM A^aMeTpy HenoBWKHbix MaajKer (npn Macjio6en3ocTOHKOH pe3HHe cpe^neii TBepflocTw) mm 
ueirbine hx jDaaMexpa (npM Macno6eH3ocroMK0M pe3HHe noBbrmeHHoii TBepAocrn). nocneflHee ycnoBwe yHreno 
B^ayx nocneAioix rpat^ax TaoVmqbi. 

McnOJIb30BaHMe H306pCTeHMH n03BOJTOT nOBblCHTb Ra^CCTBO HaHCCeHHH CMa3KH Ha HHyrpCHHIOK) 

noBCpxHocxb npoMOJibHo-roifpwpoBaHHbix Tpy6 h 3na™Tenbiio coKpaTHTb TexHOjiorHuecKyio onepan^oo no 
noRrtyroBKe Tpy6bi k won an K3 o BaHirio b CKBasKHe. 

Tax an MaKwera Moxer 6biTb npuMeHeHa TaK«e npn o6pa6oTKe npoAOJibHo-ro4>pHpoBaHHbix Tpy6 r b 
pa3jnraHbix ycTpottCTBax, rne ohh ncnan b3yiOTCfl . 



Claims [Qopuyjia H3o6pcrcHH5i|: 



yCTPOtfCTBO flJlH HAHECEHHH CMA3KH HA BHYTPEHHIOIO HOBEPXHOCTb 
riPOnonbHO-roOPMPOBAHHOM TPYBbl. coAepwainee MexammecKHrt npwBOA, ujtok c Ha6opoM 
DJiaoTHwnbrx KOH-raKTKpyjornwx no nepwMerpy c raiyTpenHew nonepxnocrrtjo Tpytfbi Maiimer, 
pacncJio»eHHbiM Mem;iy MaiuReraMM cmcOomhmm cocTae a 3anopiibiH y3en. oT/mMaioii^eccn tcm, hto 
MaHTKerbi HMeiOT HAenTjnmyK) ceHenmo npoAanbno-po<J>pwpoBaHHoft rpy6bi npo^ wjnrpoBajn ryio no ee 
BOia^HHaM u BbicrynaM noBepxHoerb, iipn 3Tom wanmerbi Ha Bbicrrynax CHa6ateMbi pe6paMM jkgctkocth , a 
mecTKOCTb MaHJKer Ha 3THX yMacrKax pacwa hjim 6onbuie mecxKocTM MaimeT Ha joiacTKax hx enaAMH. 



Drawing(s) [Meprexifl: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re- lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. . 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1. 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 1 0 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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